Abstract: North Sinai is of significant historical interest primarily because of its role since late prehistoric times as a land bridge between Egypt and the Levant. Access to this region is challenging due to its harsh geography and security concerns. Remote sensing constitutes a convenient method for archaeological prospection and monitoring over such regions with its low cost (relative to ground based sensing techniques), global coverage, and high temporal and spatial sampling. This paper describes part of a study to revisit a number of sites investigated during the North Sinai Survey (1972Survey ( -1982 with very high resolution optical and Synthetic Aperture Radar satellite imagery. These were acquired throughout the summer of 2017 in the framework of a European Space Agency research project. The Synthetic Aperture Radar data includes Spotlight and Staring Spotlight modes of the TerraSAR-X mission, while the optical imagery was acquired by the Pleiades mission. The TerraSAR-X data were processed to derive filtered amplitude and consecutive coherence time series. The results of the TerraSAR-X data processing, and the pan-sharpened Pleiades data were compared with the results of the North Sinai Survey to detect possible additional buried structures in the radar data, or newly excavated sites in the optical data. While the analysis is still ongoing, results are reported here of the Qasrawet archaeological site, which was partially investigated by the North Sinai Survey expedition, but assumed to cover a much larger area. Herein, a number of newly excavated structures are apparent in the remote sensing data. The similarity of features in both the TerraSAR-X and Pleiades data suggest that all structures are surface residues, and therefore, that the subsurface mapping capabilities of the TerraSAR-X data in this area are limited. The utility of both data types for archaeological site monitoring are discussed.
Introduction

Background
As an essential artery of communication between Egypt and Asia, the North Sinai Desert has been witness to millennia of human activity [1] . The importance of the region since prehistoric periods is testified by an enormous quantity of source material, such as archaeological evidence, military annals, historical and geographical texts, ancient maps, and others [1] [2] [3] . Despite the historical significance of the region, archaeological exploration in the area is very challenging. This is due primarily to the treacherous sand-dunned terrain and hazardous mobility, the large extent of the area, the lack of infrastructure, and the frequent security threats [4, 5] . As a result, only few and limited archaeological explorations have so far taken place in this region. The North Sinai Survey (NSS) is the first large scale
Remote Sensing in Archaeology
The use of remote sensing to obtain a synoptic view, frequently, and at low cost, of often inaccessible areas, has been applied to archaeological prospection and monitoring since the early days of aviation [7, 8] . Today, a vast array of active and passive remote sensing techniques are available to archaeologists. These can be operated from low altitude Unmanned Aerial Vehicles (UAVs), from high altitude aerial platforms, or from satellites orbiting the Earth. Since the launch in 1999 of IKONOS, the first civilian spaceborne Very High Resolution (VHR) multispectral sensor, archaeologists have access to relatively low cost VHR optical data over areas where airborne campaigns may be difficult or expensive to organize. Today many similar VHR multispectral spaceborne missions are currently in orbit, such as WorldView-1 to 4, GeoEye-1, and Pleiades-1A and 1B. These greatly increase the frequency of acquisition potential for archaeological site monitoring, to detect any possible environmental degradation, or to identify cases of destruction or looting.
The utility of SAR remote sensing to detect the subsurface in sand covered areas has long been known [9, 10] . It received particular interest since the Shuttle Imaging Radar (SIR-A) observations of ancient palaeochannels in the Sahara in November 1981 [11] . The subsurface imaging potential of SAR has been exploited for archaeological prospection in multiple desert environments in Africa [12, 13] , Asia [14] , North and South America [15, 16] . The interaction of the microwave signal emitted by SAR systems with the sand medium, including penetration depth, depends on properties of both the SAR sensor and the sand medium itself [17] [18] [19] . Studies have reported subsurface imaging depths for spaceborne SARs in sand volumes to several meters [11, 20, 21] . Given that further penetration in a sand medium with low relative permittivity can be achieved with SAR instruments operating at longer microwave wavelengths [17] , applications of spaceborne SAR for archaeological prospection under sand have therefore tended to focus on long wavelength (L-band) systems. In particular, the ALOS-1,2 PALSAR-1,2 L-band SAR sensors have been successfully applied for archaeological prospection [12, 13, 22] . Spatial resolution is another key consideration in the detection of small buried structures. This is especially important due to the phenomena of image speckle, which can make interpretation challenging [23] . Given that there is a greater choice of VHR sensors operating at shorter wavelengths, some attempts have been made to use short wave (X-band) spaceborne SAR for archaeological prospection in desert regions. Chen and his team for example used X-band COSMO-SkyMed data to detect archaeological structures in desert landscapes in Libya [24] . However, prospection was less through surface penetration, but more through exploitation of the SAR sensitivity to subtle surface roughness variations caused by traces of archaeological structures. Link and his team, on the other hand, reported a successful attempt at using X-band TerraSAR-X data for subsurface penetration applied to archaeological prospection of a Roman archaeological site, Qreiye, in Syria [14] .
Purpose of the Study
The purpose of the study reported here is to exploit some of the highest available SAR and optical satellite remote sensing data to survey archaeological areas in the currently inaccessible North Sinai Desert. The objective is to use SAR data to detect possible new buried structures within known archaeological sites, and to use optical data to detect any changes to these sites, such as destruction, looting, or further excavation. The SAR data analysis was carried out with TerraSAR-X data (from here on referred to as TSX) acquired in Spotlight and Staring Spotlight modes, while the optical data analysis was carried out with Pleiades data. The data processing has been undertaken by Dr. Chris Stewart, a remote sensing specialist from the Tor Vergata University of Rome. The analysis and interpretation has been performed by Prof. Eliezer D. Oren and Dr. Eli Cohen-Sasson, both from the BenGurion University of the Negev. Prof. Eliezer D. Oren was the director of the NSS expedition. This paper reports only on the results of Qasrawet, over which TSX data were acquired in Spotlight mode. Analysis of another site using TSX data acquired in Staring Spotlight mode is still ongoing.
Study Area
The town site of Qasrawet is located in north-western Sinai, nearby the large oasis of Qatieh, 18 km south of the Bardawil Lagoon and Mediterranean coast, and about 25 km southeast of the metropolis of Pelusium (see Figure 1) . The inhospitable terrain of this region (on the margins of the inner sand-dunned zone of North Sinai) is characterized by high, longitudinal, or Seif mobile sand dunes rising up to 20 m above their surroundings and making mobility very difficult. Like other ancient settlements in North Sinai, Qasrawet is situated in a shallow depression of an inter-dune area, about 19 m above sea level. The ancient remains of Qasrawet were discovered by J. Cledat in 1909 and investigated briefly in 1911 [25] . During the 1975-76 NSS expedition, under the direction of E.D. Oren on behalf of the BGU, the region was explored systematically and the impressive remains of the central site (D50) and six satellite settlements on the east (D51-56) were unearthed [6] . The central Nabatean town is estimated to have extended over an area of ca. 75 acres, including a temenos with exceptionally well preserved and elaborately decorated stone built temples and auxiliary buildings (see Figures 2 and 3 ). The main temple was fronted by a spacious plaza with two colonnades, which probably carried statues or cult symbols, and the compound was terminated with a pavilion or kiosk with heart-shaped corner columns. To the south of the temenos an extensive cemetery was investigated, with many cist tombs as well as elaborate family tombs. In the late Roman period a large garrison or castrum, surrounded by a massive defensive wall with towers at short intervals, was established directly over what appeared to have been the domestic sector of Nabatean Qasrawet. This fortified settlement was densely occupied with mud-brick constructed houses, which were often preserved up to roof level, and clustered on narrow allies (Figure 4) . Excavations by the BGU expedition at site D52 encountered the remains of a sizable Roman era settlement including a few well-constructed domestic buildings ( Figure 5 ), a small Nabatean shrine, and an extensive cemetery. The stratified data from the above settlements coupled with evidence from surface explorations of sites D53-56 indicated that the Qasrawet site complex was established in the second half of the 2nd century BCE and continued until the end of the 4th century AD. Evidently, during the Roman period Qasrawet served as a major commercial and cult center on the Nabatean trade network between Petra and the Mediterranean port of Pelusium and the Egyptian Delta [6] . 
Materials and Methods
SAR and Optical Data
The TSX and Pleiades data were obtained from the European Space Agency (ESA) through two "Category-1" research projects: one for the TSX new acquisitions (project ID 37046), the other for the Pleiades archive data (project ID 11458).
The new acquisitions of TSX data were requested in May 2017 to be acquired during the summer of 2017, when precipitation is usually at a minimum in North Sinai [26] . Table 1 shows the characteristics of the TSX data. Eight images were acquired over Qasrawet from June to August, each as close as possible in time to the previous acquisition. The time series was needed to reduce the image speckle, while preserving the spatial resolution, by speckle filtering in the temporal domain. The time series also helped to identify and discard temporary features. The Pleiades image over Qasrawet is an archive acquisition, selected from the Airbus Geostore catalogue. This particular image was selected as it was acquired as close as possible to the date of the TSX acquisitions. Table 2 shows the characteristics of the Pleiades data. 
Materials and Methods
SAR and Optical Data
SAR Data Processing
While the Pleiades data was ordered in a format which required no processing by the authors prior to analysis (see Table 2 ), the TSX data required a number of processing steps, which were performed using the SARscape software, version 5.4.1. These are described in this section. This processing methodology was chosen given its success in a recent study on the use of SAR for feature extraction in North Sinai, carried out in 2016 by Stewart et al. [13] . In this study, longer wavelength radar was used (ALOS-1,2 PALSAR-1,2), but the area and sensor type are the same.
The eight TSX images were obtained in Single Look Complex (SLC) format in order to enable processing and analysis of both the phase and amplitude of the SAR data. After importing the data into SARscape, the first step in the amplitude processing chain included coregistration of all images.
Multilooking was then applied, by a factor of 1 × 1, and detected images created of SAR backscatter amplitude. Following this, multitemporal speckle filtering was used to filter out the image speckle in the temporal domain, thus preserving spatial resolution, and enhancing the ability to distinguish small scale features in the imagery. This was done using the De Grandi filter [27] . The filtered images were then calibrated to σ 0 , in both linear and logarithmic (decibel) scale. All images were geocoded to the Geographic Latitude/Longitude map system, with the World Geodetic System 1984 (WGS 84) datum, and pixel spacing of 1 m. The selected pixel spacing corresponded closely to the original spatial resolution of the data in slant range, which was around 1.2 m. Finally, time series calculations were performed on the filtered imagery in linear scale to derive the following parameters of the backscatter over time: minimum, maximum, mean, gradient (maximum absolute variation between consecutive acquisition dates), standard deviation, coefficient of variation, and mean over standard deviation ratio.
The phase processing included more precise coregistration, followed by calculation of the coherence between consecutive image acquisitions. The coherence was calculated over a window size of 5 × 5 pixels. These were then geocoded to the same map system and pixel spacing as for the amplitude data. The same time series analysis calculations as carried out for the filtered amplitude images were performed on the resulting 7 geocoded coherence images.
All SAR and optical images were placed into a GIS (QGIS version 2.18) for analysis and comparison with survey data from the NSS.
Results
Analysis of the remote sensing imagery, and comparison with the NSS data, shows evidence of certain structures not previously recorded during the NSS. These are very clearly evident in all imagery. Given that they are also in the optical imagery, these are likely to be surface traces of new excavations carried out since the survey took place. While these are more immediately evident in the SAR data, the optical data shows the new structures in better detail (50 cm spatial resolution), enabling clearer interpretation of features.
Results of SAR Data Processing and Interpretation
While the backscatter over the vegetated fields differs in the De Grandi speckle filtered TSX data, the sand covered areas are largely identical in all 8 images of the time series. Figure 6 shows the De Grandi multitemporal speckle filtered TSX image acquired on 9 June 2017. The yellow ellipse encloses a number of anomaly features which appear to be an extension of the Qasrawet archaeological structures, investigated during the NSS. These are revealed as patches of higher backscatter than surrounding areas. Of all the multitemporal techniques applied to the filtered imagery, the mean, standard deviation, and coefficient of variation produced the best results in terms of clarity of features in the sand covered areas. However, they did not produce better results than the individual De Grandi multitemporal filtered imagery.
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De Grandi multitemporal speckle filtered TSX image acquired on 9 June 2017. The yellow ellipse encloses a number of anomaly features which appear to be an extension of the Qasrawet archaeological structures, investigated during the NSS. These are revealed as patches of higher backscatter than surrounding areas. Of all the multitemporal techniques applied to the filtered imagery, the mean, standard deviation, and coefficient of variation produced the best results in terms of clarity of features in the sand covered areas. However, they did not produce better results than the individual De Grandi multitemporal filtered imagery. Figure 7 shows the mean of all coherence images calculated between consecutively acquired TSX images. The same anomaly features identified in the TSX filtered σ 0 images can be seen even more clearly in this mean coherence image, albeit without fine details. The anomaly features are evident as patches of higher coherence than surrounding areas. Of all the multitemporal techniques applied to the coherence time series, the mean coherence image produced the clearest results in terms of clarity of features in the sand covered areas. Figure 8 shows an enhanced near-infrared and visible color composite of the Pleiades image over Qasrawet. This band combination revealed the most contrast. In the top part of the image, vegetated fields can be seen in red (strong near-infrared reflectance). Beneath these, in the sand covered areas, the same anomaly features which are revealed in the TSX data are also evident here. These appear in green (higher red reflectance than surrounding areas) in the Pleiades color composite. They are enclosed in the yellow polygon shown in Figure 8 .
Results of Optical Image Interpretation
Some of the features enclosed in the yellow polygon correspond closely with structures unearthed by the NSS expedition. Figure 9 shows the NSS data overlain on the Pleiades image. Only a few of the surveyed structures can be partially identified in the Pleiades image, though others are not visible at all, either as a result of subsequent burial by shifting sand, or they may be too small to be distinguished in the optical image. There are also various anomaly features in the Pleiades data which do not correspond with structures identified during the ground explorations (highlighted in yellow in Figure 9 , where clustered anomalies are annotated in numbers 1 to 10). These anomaly features have a different color to surrounding areas. Given that they correspond with backscatter and coherence anomalies in the SAR data, and given also that they are in the proximity of excavated or reburied archaeological structures, they have been interpreted as anthropological sand disturbances linked to the archaeological structures. They are likely to be areas excavated since the survey was carried out. Similar, fainter anomalies (shown in more transparent patches in Figure 9 ) can be seen covering larger areas surrounding the more marked anomalies. These similarly have been interpreted as anthropological sand disturbances, but to a lesser extent than in the clearer anomalies. Figure 8 shows an enhanced near-infrared and visible color composite of the Pleiades image over Qasrawet. This band combination revealed the most contrast. In the top part of the image, vegetated fields can be seen in red (strong near-infrared reflectance). Beneath these, in the sand covered areas, the same anomaly features which are revealed in the TSX data are also evident here. These appear in green (higher red reflectance than surrounding areas) in the Pleiades color composite. They are enclosed in the yellow polygon shown in Figure 8 .
Some of the features enclosed in the yellow polygon correspond closely with structures unearthed by the NSS expedition. Figure 9 shows the NSS data overlain on the Pleiades image. Only a few of the surveyed structures can be partially identified in the Pleiades image, though others are not visible at all, either as a result of subsequent burial by shifting sand, or they may be too small to be distinguished in the optical image. There are also various anomaly features in the Pleiades data which do not correspond with structures identified during the ground explorations (highlighted in yellow in Figure 9 , where clustered anomalies are annotated in numbers 1 to 10).
These anomaly features have a different color to surrounding areas. Given that they correspond with backscatter and coherence anomalies in the SAR data, and given also that they are in the proximity of excavated or reburied archaeological structures, they have been interpreted as anthropological sand disturbances linked to the archaeological structures. They are likely to be areas excavated since the survey was carried out. Similar, fainter anomalies (shown in more transparent patches in Figure 9 ) can be seen covering larger areas surrounding the more marked anomalies. These similarly have been interpreted as anthropological sand disturbances, but to a lesser extent than in the clearer anomalies. Figure 9 , and the delineation of #1-10 clustered anomalies were prepared by Eli Cohen-Sasson.
Observations: Analysis of Anomalies against Previous Field Research
An analysis is provided here of the anomalies, labeled from 1 to 10 in Figure 9 . The anomaly features are all characterized by higher backscatter and higher coherence than surrounding areas in the TSX data, and by a higher red reflectance in the Pleiades image. These have thus been interpreted as areas of compacted sand possibly due to clearing of loose overlying sand. This would explain the higher coherence, where less volume decorrelation would be present in the more compacted sand. The patches of cleared sand are likely to be cleared by anthropogenic activities, given that they are largely in the proximity of exposed structures.
The visibility of each anomaly in the various remote sensing data, and a comparison of these with known structures identified by the NSS, are summarized in Table 3 , and described in more detail in this section. 
Anomaly 1
In both the Pleiades and the TSX backscatter and coherence images, a large anomaly feature is visible here, of around 3 acres in size. This has been interpreted as disturbed surface, sand dumps, and sand scatters marking the location of extensive excavation activities. The partially exposed walls of two massive structures are the only architectural features clearly discernible in the Pleiades image. Similarly, the general outline of certain excavated buildings nearby could be detected. However, no actual walls, exposed or buried, have been identified.
Excavations by the NSS expedition in 1975-6 unearthed the impressive remains of the temenos of Nabatean Qasrawet which most likely extended over as much as ca. 5-6 acres. This is evident by the discovery of contemporary domestic building remains as well as a Nabatean family tomb directly under the late Roman fortified garrison some 400 m away (see Anomaly 5, below). The temenos complex included two monumental stone-walled temples which were preserved almost entirely under the sand (Figures 2 and 3) , a colonnaded plaza, and various auxiliary buildings. By the end of the excavations the buildings were partly refilled with sand, leaving uppermost sections of walls exposed. A more recent (undefined) digging activity is also indicated on the Pleiades image ( Figure 9 ).
Anomaly 2
The anomalies of disturbed sand patches are quite limited in this area and no distinctive archaeological features are visible in the TSX or Pleiades data. Excavations in 1911, and especially by the BGU expedition, explored here an extensive cemetery including a few mausoleum structures and many individual cist tombs which were not identified in the satellite imagery.
Anomaly 3
Undefined recent surface disturbance.
Anomaly 4
Disturbed surface by recent excavations with sections of undefined walls visible.
Anomaly 5
A wide area, ca. 2 acres, of markedly disturbed surface, sand dumps, and piles as well as thick cover of wind-blown sand is detected on the satellite imagery; however no distinctive architectural features whatsoever identified. Excavations by NSS expedition uncovered a fortified settlement of the late Roman period (4th century AD) surrounded by a massive wall and towers which presumably occupied some 5-7 acres. The densely built domestic structures were unusually well preserved up to roof level (Figure 4 ). Excavated areas were partly refilled with sand by the end of the operation, but the top walls were left exposed. It should be pointed out that in the excavated section of the castrum both top walls of the massive fortification and buildings were actually detected in 1976 directly on the surface or immediately below it. This is also manifested by the widespread occurrence of bush plants taking roots specifically in mud-brick walls. As noted above none of these features, not even the 2.5 m thick defensive wall, which was exposed in 1976 along more than 120 m, are identifiable on the TSX or Pleiades imagery.
Anomaly 6
Disturbed surface with undefined recent excavations.
Anomaly 7
Slightly disturbed surface with one or two sand dumps and subtle sand scattering. Architectural remains of a large building complex organized with spacious courtyards and various rooms are clearly visible in the Pleiades image. Surface explorations (but no excavations) in 1975 at this site (Site D53 on NSS gazetteer maps) by BGU expedition recorded much ceramic and other finds of the Late Hellenistic-Roman period (2nd century BCE-2nd century AD) but no building remains were visible at the time. Evidently, this building should be associated with a more recent excavation activity, hence its clear visibility on the Pleiades image.
Anomaly 8
A possible interpretation of this anomaly feature is that it is an undefined modern (possibly Bedouin) structure, or installation.
Anomaly 9
Disturbed surface and piled-up sand. Nearby, the NSS expedition excavated a large stone built family (mausoleum) tomb but no remains of this are visible on the TSX or Pleiades imagery.
Anomaly 10
A wide area of disturbed surface, sand dumps, and subtle windblown sand scattering represents the location of a sizable settlement. The site (D52) of the Roman period was explored by the BGU expedition. It included a few well preserved houses and tombs. The top walls of some buildings were found above the surface and these were only partially reburied following the excavation season. The mud-brick walls of at least three building units are unmistakably identifiable in the Pleiades image. Note in particular the larger Building B (Figures 5 and 9-11 ). This is one of the few instances at Qasrawet whereby architectural features of an "older" excavation (1976) were not reburied by windblown sand and are clearly visible in the Pleiades image. Judging by the subtle windblown sand cover and more compacted state of sand dumps it may be deduced that at this section of Qasrawet site complex dune mobility was not as intense as, for instance, at cluster anomaly #5 (late Roman castrum).
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Discussion
The anomalies identified in the Pleiades and TSX data have been interpreted here as areas of anthropogenic activity, including new archaeological excavations, which have taken place after the NSS was carried out in the mid 1970's. Some of the exposed structures which were excavated at the time of the survey are also visible.
Given that the same features in the Pleiades image are visible in the TSX filtered σ 0 and average coherence images, it would suggest that the anomalies in the TSX data are surface residues and not structures buried beneath the sand. It is possible that the areas of disturbed sand over the new excavations may be more compacted, with a roughness relative to the X-band (3.1 cm) radar wavelength that reflects more strongly the backscatter, leading to a higher radar return over these anomaly areas, while the loose, surrounding sand absorbs the radar backscatter, leading to a lower radar return in the filtered σ 0 data.
In the average coherence image, the higher coherence over the anomaly features suggests that throughout the time of the image acquisitions, from beginning of June to end of August 2017, the areas of new excavations and disturbed sand have changed little. However, it is possible that the surrounding sand may be looser and less compact, causing volume decorrelation, and hence a lower coherence [28, 29] . The apparent absorption of the SAR signal, visible in the TSX filtered σ 0 data, would agree with this.
Out of the three types of data: Pleiades, TSX multitemporal filtered amplitude, and TSX average coherence, the average coherence reveals most clearly the residues, while the Pleiades data shows the finest details of the anomaly features. However, this is likely to be due to the higher spatial resolution of the Pleiades data (0.5 m pansharpened resolution of Pleiades, as opposed to 1.2 m ground range resolution of TSX).
The apparent lack of evidence of buried structures, despite the fact that these are known to exist in the area, would suggest that spaceborne X-band SAR for subsurface prospection in such areas is of limited use. This is notwithstanding successful attempts in similar desert environments, such as in Syria, over the Roman fortress of Qreiye, also using TSX data [14] . However, in the case of Qreiye, the buried structures were near the surface and the penetration depth was shallow (reported as no more than around 25 cm) [14] . The current depth of burial of the Qasrawet archaeological structures is not known. Moreover, short wavelength (X-band) SAR has much more limited capabilities for dry sand penetration than longer wavelength SAR, such as L-band [17] . Future studies could compare the results presented here with those derived from VHR L-Band SAR systems, such as ALOS-2 PALSAR-2, which has been successfully applied to prospection in desert areas, e.g., [13] .
While buried structures may not have been detected in the TSX data, changes in the proximity of the known archaeological structures of Qasrawet have been identified in both the Pleiades and TSX data. In the Pleiades image, newly excavated structures have been detected. In the TSX data on the other hand, individual structures may not be visible, but the surrounding areas encompassing apparent human activity are more easily discriminated than in the Pleiades data. The combined use of VHR optical and SAR data could potentially be applied to great effect for archaeological site monitoring. The complementarity of both datasets could be exploited to better detect and interpret features: SAR amplitude data providing information on surface roughness, composition, and variations in relative permittivity; SAR coherence on spatial changes and differences in composition and compactness (through volume decorrelation); and optical data on spectral reflectance variations.
Archaeological monitoring can, and is, performed with other remote and ground based sensors. Lower altitude platforms, such as aircraft and Unmanned Aerial Vehicles (UAVs), are capable of sensing at very high spatial resolutions. However, in remote and inaccessible areas, such as the North Sinai Desert, airborne campaigns, and low altitude UAV flights are generally more challenging and costly than satellite imaging. Moreover, spaceborne imaging sensors can achieve progressively higher spatial resolutions. The civilian WorldView-3 multispectral sensor for example is capable of imaging at 31 cm spatial resolution [30] . TSX, operating in the Staring Spotlight mode, can acquire imagery at less than 24 cm azimuth resolution [31] . The volume, variety, and velocity of acquisition of data from missions such as these is increasing at an unprecedented rate, and correspondingly, this data is becoming ever more available and accessible to existing and new user communities, including cultural heritage managers.
The processing of satellite data is not trivial, especially SAR data. However, with the Big Data revolution and the trend in Open Science we are seeing increasing automation and open tools that can be exploited by users who may not be remote sensing experts. Platforms to facilitate data processing, such as the Thematic Exploitation Platforms (TEPs) of the European Space Agency [32] , are being used by a wide variety of practitioners from various disciplines for operational monitoring with Earth Observation data. While such tools are mature and could be of benefit to the cultural heritage community, there is still a lack of awareness which must be addressed, and capacity building is still needed to introduce remote sensing methodologies into operational cultural heritage practices.
Conclusions
VHR spaceborne optical and SAR data, acquired respectively by the Pleiades and TSX missions, have been used to revisit the site, Qasrawet, explored by the NSS expedition during the 1975-6 seasons. The optical data reveals what appear to be newly excavated archaeological structures in the vicinity of building remains excavated during the survey. Based on the 1975-6 excavations it is clear that the extent of Qasrawet is much larger than the area surveyed during the NSS. Yet, no buried architectural features, either hitherto unexcavated or reburied by the BGU expedition or by shifting sand, were detected in the TSX or Pleiades satellite imagery. The objective of the TSX data analysis was to identify any potential buried structures in the proximity of the excavated site. Given that the only anomaly features on the SAR data correspond with those on the Pleiades data, it is assumed that only archaeological surface residues are visible in the SAR data. Nonetheless, in the De Grandi multitemporal speckle filtered σ 0 imagery, and particularly in the average coherence imagery, the apparent newly excavated sites show as areas of very high backscatter and coherence.
This study reveals that X-band SAR data has limited capability for prospection of archaeological structures buried in sand covered areas. It also shows the potential of archaeological site monitoring using variously processed EO data from different sensor types. The complementarity of information from multispectral reflectance, microwave backscatter amplitude and interferometric coherence can help with the detection and, more importantly, the interpretation of changes which may affect archaeological sites. This is of particular interest for detecting changes to archaeological sites in remote areas, where other techniques may not be feasible, in order to rapidly detect threats, such as illicit excavations.
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